Abstract: An analysis of the Global Youth Tobacco Survey for Kilimanjaro, Tanzania was carried out to assess sex differences in the prevalence rates and predictors of current cigarette smoking among in-school adolescents. A total of 2323 adolescents participated in the study of whom 53% were females and 47% males. The prevalence of current cigarette smoking was 3.0% and 1.4% among males and females, respectively. The common factors that were significantly positively associated with cigarette smoking between sexes were: having more pocket money, closest friend smoked cigarettes, seeing actors smoke on TV, videos or movies, and seeing advertisements for cigarettes at social gatherings. Seeing anti-smoking messages at social gatherings were negatively associated with smoking among both sexes. While having had something such as a t-shirt or pen with a cigarette brand logo on it was positively associated with cigarette smoking among males, it was negatively associated with cigarette smoking among females. Male adolescents older than 15 years, those in their 9 th year of schooling, and those who had seen cigarette brand names on TV were more likely to smoke. Meanwhile, male respondents who were in their 8 th year of schooling, had seen anti-smoking media messages, and advertisements for cigarettes in newspapers or magazines were less likely to smoke. Among female adolescents, those who had parents who smoked, and surprisingly those who perceived that cigarette smoking as harmful were more likely to smoke. Interestingly, seeing advertisement for cigarettes on billboards was negatively associated with smoking among female adolescents. Interventions aimed to reduce adolescent smoking need to be designed and implemented with due consideration of sex differences in these associated factors.
Introduction
Cigarette smoking is among leading causes of morbidity and mortality in the world. Total tobacco-attributable deaths are projected to rise from 5.4 million in 2005 to 6.4 million in 2015 and 8.3 million in 2030 (Mathers & Loncar, 2006) . Many adult smokers initiate smoking either as young adults or adolescents (CDC, 2006; Patton et al., 2006) . Adolescent smoking is also of public health interest as it is associated with immediate or short-term consequences such as exacerbation of asthma and increased risk for respiratory infections (Gilliland et al., 2006) . Adolescent smokers are also likely to engage in other unhealthy or harmful lifestyles such as illicit drug use, teen sex, alcohol use and truancy (Weden & Zabin, 2005; Kokkevi et al., 2007; Myers et al., 2007) .
An association between adolescent smoking and peer and/or parental smoking has been previously reported (Brook et al., 2006; Bricker et al., 2007) . Studies on cigarette smoking among adolescents in sub-Saharan Africa have reported on the prevalence of exposure to both pro-and anti-tobacco smoking (Mpabulungi & Muula, 2004; . Tobacco use among adolescents is a growing problem in Kilimanjaro region, Tanzania.
In order to inform the targeting of at risk individuals in the design and implementation of anti-smoking intervention efforts, there is need to assess whether there exists an association between selected sociodemographic variables and adolescent smoking in Africa. No previous studies on cigarette smoking we are aware of have ever been done in the region, and in particular to assess sex differences in smoking prevalence rates and associated factors. This study was therefore carried out to estimate the prevalence of current cigarette smoking and the associated factors between sexes among in-school adolescents in Kilimanjaro, Tanzania in 2003.
Materials and Methods

Study area and design
The study was conducted in Kilimanjaro region in northern Tanzania. All schools in the region with Classes 6 and 7 and Form I and II (6 to 9 years of schooling) were eligible to take part in the study. This study involved secondary analysis of data from the Global Youth Tobacco Survey (GYTS) conducted in the region in 2003. The GYTS is an in-school survey that uses a standard methodology for constructing the sampling frame, selecting schools and classes, preparing questionnaires, following consistent field procedures, and using consistent data management procedures for data processing and analysis (Warren et al, 2000) .
Data were collected in a survey that used a two-stage probability sampling technique. Primary sampling units were schools which were selected with a probability proportional to their enrolment size. In the second step of sampling, a systematic sample of classes in the selected school was obtained. All students in the selected classes were eligible to participate. A self-completed questionnaire was used. Completion of question occurred within one class period and trained research assistants supervised the process.
Variables considered in the analysis
The main outcome variable was current cigarette smoking defined as having smoked a cigarette, even a single puff, within 30 days preceding the survey. Study participants were asked on how many days they smoked cigarettes. A response of zero days was recoded as 'not a current smoker' while a response of any number of days of smoking was recoded as a current smoking.
Independent variables included age, year of schooling, whether the adolescent usually had pocket money, smoking status of parents and close friends. Other variables were whether study participants had seen anti-smoking media messages; seen anti-smoking messages at social gatherings; seen actors smoking on television (TV), videos or movies; had item such as a t-shirt or pen with a cigarette brand logo on it; seen cigarette brand names on TV; seen advertisements for cigarettes on billboards; seen advertisements for cigarettes in newspapers or magazines and; seen advertisements for cigarettes at social gatherings. Study participants were also asked whether they perceived cigarette smoking as harmful to health.
Data analysis
Data was analysed to determine the prevalence and associated factors of cigarette smoking between sexes among adolescents. A weighting factor was used in the analysis to reflect the likelihood of sampling each student and to reduce bias by compensating for differing patterns of non response. The weight used for estimation is given by the following formula as described by The GTSS Collaborative Group (2006) and Kyrlesi et al. (2007) : W = W1 * W2 * f1 * f2 *f3 *f4
Where: W1 = the inverse of the probability of selecting the school W2 = the inverse of the probability of selecting the classroom within the school fl = a school-level non response adjustment factor calculated by school size category (small, medium, large) f2= a class-level non response adjustment factor calculated for each school f3 = a student-level non response adjustment factor calculated by class f4 = a post stratification adjustment factor calculated by grade
Backward logistic regression analyses to estimate the associations between relevant predictor variables and cigarette smoking within the last 30 days were done for each sex. Results for multivariate analysis (adjusted odds ratios) for the factors found significantly associated with the outcome are reported.
Ethical considerations
Permission for the data collection was obtained from the Ministry of Education. All eligible students were invited to participate. They were however free not to participate or not to complete any segments of the questionnaire if they so desired. Questionnaires were completed anonymously.
Results
A total of 2323 adolescents, 47% males and 53% females, participated in the survey. Overall prevalence of smoking was 3.0% and 1.4% among males and females, respectively. Table 1 shows sociodemographic correlates for cigarette smoking between sexes among adolescents in Kilimanjaro. The common socio-demographic factors associated with cigarette smoking between sexes were having more pocket money, and closest friend smoked cigarettes. Among the male respondents alone, adolescents of age more than 15 years were more likely to smoke cigarettes than younger ones. Compared to male adolescents in their 6 th year of schooling, those in their 8 th and 9 th years of schooling were less and more likely, respectively, to smoke cigarettes. Parental smoking was significantly associated with cigarette smoking among only female respondents. Seeing anti-smoking messages at social gatherings was negatively associated with cigarette smoking among both male and female respondents. Furthermore, seeing anti-smoking media messages was negatively associated with cigarette smoking among only male adolescents. Perception of cigarette smoking as adolescents in Kilimanjaro are shown in Table 2 . Table 3 shows factors related to advertisements that were associated with cigarette smoking. Seeing advertisements for cigarettes at social gatherings, and seeing actors smoking on TV, videos or movies were a % -weighted percentage, n -un-weighted number of respondents for the entire sample and not for complete case analysis in the multivariate analyses; b OR (95%CI) -adjusted odds ratios for all the factors in tables 1 to 3 in a Backward logistic regression analysis harmful to health was positively associated with cigarette smoking among only female adolescents. Anti-smoking correlates for cigarette smoking among positively associated with cigarette smoking among both sexes. While having had something such as a t-shirt or pen with a cigarette brand logo on it was positively associated with cigarette smoking among males, it was, surprisingly, negatively associated with cigarette smoking among females. Seeing cigarette brand names on TV, videos or movies was positively associated with cigarette smoking among only males. Interestingly, seeing advertisements for cigarettes in newspapers or magazines was negatively associated with cigarette smoking among only male adolescents, and seeing advertisements for cigarettes on billboards was negatively associated with cigarette smoking among only female adolescents. a % -weighted percentage, n -un-weighted number of respondents for the entire sample and not for complete case analysis in the multivariate analyses b OR (95%CI) -adjusted odds ratios for all the factors in tables 1 to 3 in a Backward logistic regression analysis
Discussion
Our study has found that the prevalence of smoking was higher among males compared to females. The prevalence of current cigarette smoking in Kilimanjaro is much lower than the 16.2% reported by Kyrlesi et al. (2007) for Greek adolescents and 12.2% to 25.5% for Ugandan ones (Mpabulungi & Muula, 2006) . The finding that males were more likely to be smokers than females has been reported in other studies in diverse settings across the globe. However, an assessment of the GYTS surveys also has reported that the two sexes were equally likely to be smokers (Global Youth Tobacco Survey Collaborating Group, 2003 ). In the current study, males were more likely to be smokers than females partly because more males than females were more likely to be outgoing to social gatherings, where temptations to smoke are great. Pressure of examinations may have contributed to adolescents in their 9 th year of schooling to be more likely to smoke. The 8 th year of schooling is a non-examination year in Tanzania and in-school adolescents may be less likely to smoke. However, although examinations are held in the 9 th year of schooling in Tanzania, at worst if a student fails, he/she can only repeat the year of schooling. Students are not dropped from school for failing examinations in the 9 th year of schooling. Our study also found that having closest friends as smoker and parental smoking were all associated with current smoking in the study participant. Due to the cross sectional nature of the study design and the questions asked in the survey we are unable to determine whether being a smoker attracts friends who are themselves smokers or rather that smokers preferentially select other smokers as their closest friends. It is possible that both mechanisms may be operational. The findings suggest that smoking cessation interventions targeting adolescents should be designed in such a way that the smoker's closest friends are also targeted.
The odds of being a current smoker among adolescents were higher if they reported parental smoking. Parental smoking may mean that the adolescent has assured access to cigarettes within the home. Also parents who smoke may not be committed to discourage adolescent smoking. Our findings demonstrate that in general exposure to pro-tobacco media is associated with being a smoker. Exposure to anti-tobacco media was associated with less likelihood of being a smoker. Other workers have reported similar findings eslewhere (Primack et al., 2006) . The harmful effects of anti-tobacco advertisements from tobacco firms on adolescent smoking have been reported recently . These authors found that anti-tobacco messages directed at parents and guardians from tobacco firms in fact had the opposite effect of encouraging adolescent smoking. This suggests to us that public health policy makers should be vigilant and not just get satisfied with awareness campaigns without assessing their impact.
The finding that adolescents who believed that smoking was harmful to health were likely to be smokers themselves is interesting. This probably suggest that adolescent smokers are aware of the harmful effects of smoking but continue to smoke. A similar finding was reported by Young et al. (2007) who has reported that Australian smokers strongly support more regulatory control of tobacco.
Adolescents who reported having pocket money were more likely to be smokers than those who reported never having money. Having money could accord the adolescent purchasing power which may not be available when one does not have the money. The policy implication of this finding is not clear though. Probably, parental monitoring of how adolescents use their money may be useful.
While this study only aimed to assess adolescent smoking, it is also important to recognise that adolescents who engage in one unhealthy life style are also likely to engage in many other harmful lifestyles. Lee et al. (2007) have reported that adolescent smokers were more likely to be involved in physical fights, use of illicit drugs and carrying of weapons to schools.
This study had a number of limitations. The study design was cross sectional so it is not possible to assign causation to any of the factors identified as associated with adolescent smoking. Since the data were selfreported by the study participants, it is possible that some participants may have intentionally misreported or inadvertently misreported. Inadvertent misreporting could also occur when the study participant does not remember whether they had smoked with the 30 day period that the study questionnaire asked. Another limitation was that the study design did not incorporate verification of current smoking status by using biomarkers for assessment of nicotine metabolites or exhaled carbon monoxide (Al-Delaimy, 2002; Chetiyanukornkul et al., 2004) . In the case of blood or hair cotinine however, it has to be recognised too that environmental exposure to smoking may also produce a positive result (Sorensen et al., 2007) . Furthermore, our study only recruited in-school adolescents and therefore these findings may not be applicable to outof-school adolescents.
The data used in the current study were collected before Tanzania committed itself to the World Health Organization's Framework Convention on Tobacco Control (FCTC) in April 2007. It will be important to assess adolescent smoking patterns in a few years time so as to estimate the possible impact of the FCTC on Tanzania.
